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Abstract 
Industry concentration ratio was the important representation of industry structure changes. Through introduced the 
international oil price as the exogenous variables, and built the petrochemical industry concentration EGARCH 
models, it analyzed the impact of fluctuating oil prices on petrochemical industry concentration ratio, the leveraged 
effects and spillover effects. The conclusion was that china's petrochemical industry concentration ratio volatility had 
"high peaks and fat tails" and "volatility cluster" features. The spillover effects of international oil price ware 
prominent. While the oil price changed 1, the industry concentration ratio would change 0.0804. 
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1. Introduction 
The world petrochemical industry was starting a new round of enterprise merger and recombination, 
along with international crude oil prices fluctuated dramatically. China's petrochemical industries 
developments are relatively backward and the international competitiveness is weak, the impact of o il 
price on the industry was particularly  remarkab le. The new round of enterprise merger and reorganization 
would affect market structure directly. Bain (1951), Scherer and Ross (1990) found that market structure 
determined market behaviours, market behaviours determined market performance. Studying the impact 
of the international oil prices on China petrochemical industrial concentration was significant to analyze 
petrochemical industry market behaviours, market performance and the competitive situation. 
Earlier relevant research about industry market structure focused on the relationship between 
industrial concentration and industrial performance, such as Demsetz (1973) and Shepherd (1985). A 
large number of empirical studies, such as MaJianTang (1993), YanXingMin (1996), QiYuDong (1998) 
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indicated that the correlat ion between industrial concentration and industrial performance was positive on 
some degree, namely, the higher market concentration the better industrial performance. To analyze 
industry potential profitability and improve market structure, the analysis of market structure influence 
factors was come into experts and scholars' notice. Although existing literature less involved in raw 
material prices acting on market  structure, as a global strategic product, influences of petroleum on the 
numerous macroeconomic factors were significant (Abeysinghe, 2001;  Schneider, 2004; Kilian and Park, 
2009). Hamilton confirmed international oil price was a most important influence factor about the world 
macro economy development, but a lso impact industry production capacity. International petroleum price 
is the important factors of the China’s economic development, such as Wang Bing found it impacted 
China’s inflat ion rate. It has been discovered that international petroleum price has s ignificant volatility 
spillover effect on China’s oil spot market. Oil prices directly relate to petrochemical production costs 
and industry optimal scale. International petroleum price fluctuations impacts chemical enterprise 
profitability and competitiveness, at the same time, also becomes to the important incentive of 
petrochemical industries' recombination and horizontal integration. Existing analysis about the impact and 
influence of international oil prices  on oil industry market structure was less. Peter (1992), 
YangRong(2002)only analysed the situation and change tendency of petroleum industrial concentration. 
Based on the existing research, with the aid o f EGARCH model , it studied the volatility  spillover 
effect that international oil prices made to petrochemical industry concentration. By analyzing whether 
exist mean spillover effect, research on the granger causality relationship between international oil price.  
Through analyzing the fluctuation spillover effect, study the granger causality on seacond order moment, 
then analyze the impact of the international petroleum price on petrochemical industry market structure. 
2. Variable selection  
Industrial concentration is used to indicate the industry enterprise distribution and market 
structure,which is one of important index of measuring the monopoly position about the large-scale 
enterprise. The correlated outputs proportion of the b iggest 4 or 8 companies to the industry stand for the 
industrial concentration, and record as CR4 or CR8. Based on qualitative analysis and referencing 
petrochemical industry reports over the years, China's petrochemical industrial concentration is 
low.According to the classification of Bain (1951), petrochemical industrial structure in China belonged 
to dispersive competition. It  choosed biggest 8 listed companies in total assets from 166 listed companies 
quarterly reports( 2004-2009), and used formula (1) to calculate petrochemical industrial concentration.   
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the total assets of  the 266 listed petrochemical companies .  
Based on the NYMEX West Texas Intermediate Spot Price (WTI in abbreviation) monthly,it  gained 
quarterly petroleum price by the simple average method, and recorded as PWTI. ADF test for unit root in 
the original data found that the west Texas intermediate (WTI) o il futures prices (sequence PWTI) and 
industrial concentration (sequence CR8) were not accord with zero-order stationary sequence hypothesis, 
while the ADF unit root test for was significant at 1% level. Two first-order d ifferential sequence of 
market price are studied in the following GARCH analysis, respectively notes for DPWTI and DCR8. 
In order to depict first-order difference sequences statistical characteristic of international petroleum 
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price and industrial concentration, the basic statistical results were reported in table 1. The international 
petroleum price fluctuation was greater than the indutrial concentration fluctuation. Jarque-Bera statistics 
indicated that DCR8 and DPWTI were skewness, kurtosis and non-normal significantly at  1% level. 
Literatures found that initial industrial concentration data influence the current, the industrial 
concentration was autocorrelate. Q (2) statistic analysis  the 2 lag phases of autocorrelation coefficient 
whether was 0,and the result showed that the DPWTI was autocorrelate significantly at 10% level, but 
DCR8  was not significant. ADF tests on difference sequences of international petroleum price and 
industrial concentrations were stationary at the 5% significant level.  
Table 1 two sequences statistical characteristics 
Statistics DCR8 DPWTI 
Mean 0.0003 1.7739 
Standard Deviation 0.0015 13.8537 
Skewness 1.7002 -2.5729 
Peak Value 7.0597 11.2943 
Q(2) 5.5994(0.953) 3.3815 (0.066) 
Jarque-Bera 26.8747 (0.0000) 91.3053 (0.0000) 
ADF -3.6097(0.0165) -3.8417(0.0368) 
Note: Q (2) is the statistics for Ljung - Box test,in order to test the autocorrelation coefficient of the price sequence and price square 
sequence lag 1-2 orders whether is zero. If the sequences were not auto-correlate, two statistics both obey  22F . Jarque - Bera 
statistics belongs to the normal distribution test . The data in brackets mean the probability level. ADF statistics for unit root test is 
used to test  the sequence stability. 
3. Results of empirical research 
Volatility spillover refers to the volatility o f the market  not only be affected by the fluctuation of the 
prophase itself but may be affected by other market fluctuation, and the influences between two markets 
is called volatility spillover effect. The present empirical study used the single variable GARCH model 
(univariate GARCH), but the single variab le model could not depicts the volatility spillover effect of 
exogenous variables. It adopted multivariate GARCH model, introduced international petroleum price as 
exogenous variables, and used causality relationship test on the residual square sequence to study 
industrial concentration volatility spillover effect. As the results of Q (2) test, DCR8 was not obvious 
auto-correlated, the mean was 0.0003. Th is maybe due to China petrochemical indutrial concentration 
was low, and the long-term change was not remarkable. In General, DCR8 had the zero mean  distribution 
features, so the mean equation was set to the type (2). some series exhib ited so-called  leverage effects, 
that is, changed in stock prices tend to negatively correlated with changes in volatility, variance equation 
choosed EGARCH model ,as equation(3) 
tDCR P 8                                                                                                                                              (2) 
DCR8 had asymmetry and "leverage" characteristics, so variances equation was designed to 
EGARCH (1, 1) model as type (3):  
    WTIt
t
t
t DPJVEV
PDDV  

 2
11
2
1
1
10
2 lnln                                                                                           (3) 
In model (3), 0D was constant items, 
2
1
1


t
t
V
P
belonged to the "leverage" items which standed for the 
impact of innovation on the concentration,  2 1ln tV was the variance of the prior period, and belonged to 
GARCH item, WTIDP was the exogenous variable. 
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First, it established the GARCH model to analyse the spillover effect on the industrial concentration. 
Because the data generation process of market t ime series was d ifferent, it  introduced variance model (3) 
to capture the relationship between the prices. Used maximum likelihood method, and Marquardt method 
in iterative process to estimate model (3). Parameter estimat ion results of variance equation, fitting 
examination results, standardization residual analysis results and Wald test results were shown in Table 2. 
Table 2 parameter estimation results 
Note: The data in brackets meaned the Prob. statistical level. Wald test choosed F estimated value.  
The first part was EGARCH model parameter estimat ion. Due to the coefficient  of "leverage" item 
was not significant, the impact of new interest was not significant, and the volatility spillover effect had 
not significant leverage effect. St ripped the asymmetric item out, get the parameter estimat ion results, 
0D ǃ 1D ǃ 1E ઼ J were all significant on 1% level, parameter estimation results  were notable.  
In fitting test results, R2=0.0484 was not the only inspection standard. DW=1.9111, indicated the 
residuals of the model were not auto-correlated. AIC =-10.5749, SC =-10.3774 showed that EGARCH (1, 
1) model fitting results seemed to be ideal. In the standardized residual test, it choosed Ljung - Box 
statistic and Lagrange Multip lier Test (LM Test) F statistics Test . And the results showed that the null 
hypothesis was accepted, namely the residual d id not exist autocorrelation and heteroscedastic situation. 
The last part was about the Wald test. The null hypothesis that the volatility spillover effect on the 
industrial concentration was not significant, and the results of correlation coefficient Wald test was 
significant at 1% level, and rejected the null hypothesis.  
The industrial concentration sequences had the significant "peak thick tail" and zero mean features, 
1E = 0.5197 meaned that the volatility clustering effects of the series were significant. J =0.0806 which 
was away from zero, the volatility spillover effect of international oil price on the petrochemical 
industrial concentration was significant. As the international petroleum price fluctuated 1 standard unit, 
the variance of the petrochemical industry concentration would fluctuate 0.0806 significantly. As the 
international oil price shocked, the merger and reorganization of petrochemical industry would increase. 
4. Conclusions and Suggestions 
Based on the industry quarterly data 2004-2009, it made empirical study on the volatility spillover 
effect between petrochemical industrial concentration and the international petroleum price,get the 
consistent conclusions: petrochemical industry concentration had the volatility clustering effects, and the 
industry concentration fluctuations had no significant "leverage". The fluctuations of international o il 
price had impacted the petrochemical industry concentration significantly; the spillover effects were 
significant on the second-order of petrochemical industrial concentration. When international oil price  
was rising, petrochemical industrial concentration would fluctuate sharply.  
variance equation 0D  1D  1E  J  
EGARCH(1,1) -5.3585(0.0000) -1.5410(0.0000) 0.5197(0.0000) 0.0806(0.0000) 
fitt ing test results R2 AIC SC DW 
EGARCH(1,1) 0.0484 -10.5749 -10.3774 1.9111 
standardization residual test results 
Q(10) 7.4425 (0.683) LM(1) test F=0.0094(0.9236) 
the null hypotheses Wald test results 
There were no spillover effects between DPWTI and DCR8, 0: 110    JEDH  37349112 0˄.0000  ˅
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China's petrochemical industry is on dispersive competition stage, industry entry barriers  are low, 
and the scale of the enterprise is lower and profitability poorer. Along with international oil price shock, 
survival current situation about petrochemical enterprise is particularly severe. Government can adjust 
petrochemical industrial investment structure, promote the industrial policy and the technology 
innovation, improve industry investment structure and accelerate the petrochemical industry  technology 
innovation to improve China petrochemical p roduct differentiation capacity, avoid Intense price 
competition, improve enterprise minimum economic scale to enhance enterprise production flexibility. 
The fluctuation of international o il prices  is the important factors of China's petrochemical industrial 
concentration volatility; chemical industrial concentration will rise partly with the international oil prices 
to rise. In o rder to  improve oil supply security government shall improve the safety of oil import  channel 
and improve the capacity about business strategic oil inventory. Reduce the uncertainty of China's oil 
supply, insure the stability of oil importers, and enhance commercial petroleum reserve capacity, improve 
petrochemical enterprises production ability and the international competitiveness. 
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